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S U M M A R Y
Objectives: The aim of this study was to assess cyber-user awareness of human infections with avian
inﬂuenza A H7N9 in Zhejiang, China.
Methods: Daily Baidu index values were compared for different keywords, different periods (epidemic and
non-epidemic), different levels of epidemic publicity (whether new cases were publicized), and different
cities (divided into high, medium, low, and zero groups according to the number of cases). Furthermore, the
correlation between the daily Baidu index values and the daily number of new cases was analyzed.
Results: Three epidemic periods (periods A/C/E) and three non-epidemic periods (periods B/D/F) were
identiﬁed from April 2013 to May 2015 according to the curves of daily new cases. Each epidemic period
was followed by a non-epidemic period. Baidu index values using ‘H7N9’ as a keyword were higher than
the values using the keyword ‘ ’ (avian inﬂuenza in Chinese) in earlier periods, but the situation
reversed in later periods. Index values for ‘H7N9’ in the epidemic periods were higher than in the non-epidemic
periods. In the ﬁrst epidemic period (period A), the Baidu index values for ‘H7N9’ showed no difference
between the different levels of epidemic publicity and had no correlation with the daily number of new cases.
The index values in cities without reported cases showed no difference from the values recorded in the medium
and low groups. However, a difference and a correlation were found in a later epidemic period.
Conclusions: The Baidu index would be a useful tool for assessing cyber-user awareness of an emerging
infectious disease.
 2015 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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On March 31, 2013, three human cases of a new avian inﬂuenza
A (H7N9) virus were ﬁrst reported in China.1 As an emerging
infectious disease with a high fatality rate, the epidemic attracted
wide attention.2 People were eager to obtain epidemic information
from various sources, including the Internet. By the end of 2014,
522 million Internet users had used a search engine in China. The
majority, 92.1%, had used the Baidu search engine in the past
6 months.3 The Baidu index is a summary measure of the use of the
search engine, with weights on different search terms based on the
frequency of search queries.4 As the number of H7N9 cases in
Zhejiang was one of the highest in China, the present study was
performed to analyze the Baidu index in Zhejiang using H7N9 as* Corresponding author at: Zhejiang Provincial Center for Disease Control and
Prevention, No. 3399 Binsheng Road, Binjiang District, Hangzhou, 310051, China
E-mail address: byliu@cdc.zj.cn (B. Liu).
http://dx.doi.org/10.1016/j.ijid.2015.09.017
1201-9712/ 2015 The Authors. Published by Elsevier Ltd on behalf of International So
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).the keyword, for the period from April 2013 to May 2015, in order
to assess cyber-user awareness of the emerging infectious disease.
2. Methods
H7N9 epidemic data were obtained from the China information
system for disease control and prevention. Epidemic publicity was
deﬁned as the public announcement of the daily number of new
cases on public entities, such as situation updates on the Internet,
and was obtained from the ofﬁcial website of the health and family
planning commission of Zhejiang Province.
‘H7N9’ and ‘ ’ (avian inﬂuenza in Chinese) were used as
keywords separately on the Baidu index website (http://index.
Baidu.com/) to generate daily Baidu index values for Zhejiang and
its 11 prefecture-level cities. A paired Student t-test was used to
compare the Baidu index values between the keywords ‘H7N9’
and ‘ ’. The epidemic and non-epidemic periods were
deﬁned according to the daily incidence. Different characteristicsciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
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periods. A Student t-test was also used to compare the Baidu index
values between epidemic and non-epidemic periods and between
time with and without a public announcement on the Internet
regarding the daily number of cases. Pearson’s moment correlation
method was employed to examine the correlation between the
daily Baidu index values and the daily number of new H7N9 cases
publicized on the Internet. The 11 cities were divided into four
groups (high, medium, low, and zero) according to the total
number of cases in each epidemic period. Two-way analysis of
variance (ANOVA) and a post-hoc test of the average daily Baidu
index values for each group were used to analyze differences in the
Baidu index values among groups. All signiﬁcance levels in this
study were set at 0.05.
3. Results
There were 181 H7N9 infection cases reported from April
2013 to May 2015 (Figure 1). Three epidemic periods (periods A/C/
E) and three non-epidemic periods (periods B/D/F) were identiﬁed.
The ﬁrst epidemic period (period A), during April 1 to April 28,
2013, involved 46 cases. Five cases were identiﬁed sporadically
during the 8-month period after April. This was identiﬁed as a non-
epidemic period (period B). Then the number of cases increased
sharply at the beginning of 2014.5 As a result, the second epidemic
period (period C), with 88 cases, was identiﬁed as running from
January 5 to February 28, 2014. Another case occurred on June 16,
2014. This case was also identiﬁed as occurring in a non-epidemic
period (period D). The third epidemic period (period E) had
41 cases and ran from November 26, 2014 to May 3, 2015.
Baidu index values using ‘H7N9’ as the keyword were
signiﬁcantly higher than the values for ‘ ’ during period A
(t = 11.86, p < 0.001) and period B (t = 2.38, p = 0.018), but were
lower than the values for ‘ ’ in all other periods (all
p < 0.001). However, curve trends of the two keywords were
similar (see Figure 1). Given that the early periods are important
for emerging infectious disease control, the Baidu index values
using ‘H7N9’ as the keyword were chosen for analysis in this study,
and focus was placed on the ﬁrst two epidemic periods (period A
and C).
The mean value of the daily Baidu index values for H7N9 in the
epidemic periods was 1552.62. This is signiﬁcantly higher than theFigure 1. Distribution of the daily Baidu index values with ‘H7N9’ and ‘ ’ as
separate keywords and the distribution of daily new cases of avian inﬂuenza A
H7N9 from April 1, 2013 to May 31, 2015 in Zhejiang, China. The trends of the two
Baidu index curves are similar. Three epidemic periods (periods A/C/E) and three
non-epidemic periods (periods B/D/F) were identiﬁed.492.75 found in non-epidemic periods (t = 6.826, p < 0.001). The
values for days with new cases publicized were higher than for
days with no cases publicized (t = 3.206, p = 0.002) in period C, but
no signiﬁcant difference was seen in period A (t = 0.581, p > 0.05).
The correlation between Baidu index values and the number of
daily publicized new cases in period C (r = 0.63, p < 0.001) was
signiﬁcant, but was insigniﬁcant in period A (r = 0.166, p = 0.399).
There was a signiﬁcant difference in the Baidu index values for the
four city groups in period A (F = 95.194, p < 0.001) and period C
(F = 169.19, p < 0.001). In both periods, values in the high group
were signiﬁcantly higher than those in the other groups (all
p < 0.001), while the difference between the values in the medium
and low groups was not signiﬁcant (all p > 0.05). The differences
between the values in the zero group and those in the medium and
low groups in period A were insigniﬁcant (all p > 0.05), but became
signiﬁcant in period C (all p < 0.05).
4. Discussion
The Baidu index has been used widely in public health for issues
such as inﬂuenza prediction, internet surveillance, and the
assessment of the impact of the national smoking ban.6–8 In the
present study, the Baidu index was used to help assess cyber-user
awareness of an emerging infectious disease.
First, cyber-user awareness during epidemic periods was higher
than in non-epidemic periods. Second, during the ﬁrst epidemic
period of the emerging infectious disease, there was no signiﬁcant
difference in daily cyber-user awareness between days with and
days without new cases publicized, regardless of whether the total
number of cases in the city was medium, low, or zero. In addition,
in the ﬁrst epidemic period, the correlation between cyber-user
awareness and the number of new cases was insigniﬁcant (similar
to the result found in a previous report9). However, both the
difference and the correlation became signiﬁcant in the second
epidemic period. A possible reason for this may be that people
initially paid close attention to the emerging infectious disease in
order to obtain a sense of safety,10 and after that, awareness
became more rational as time passed.
Another interesting ﬁnding in this study is in regards to
language usage. In Chinese, human infection with avian inﬂuenza A
H7N9 was termed as ‘ H7N9 ’, which includes both
English and Chinese words. At ﬁrst, the Baidu index using ‘H7N9’ as
a keyword was higher than when using ‘ ’, but as time went
by, it became lower. This suggests that people’s memory for
English terms may decrease gradually and that an investigation of
people’s awareness in China should consider Chinese terms ﬁrst.
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